Software Engineering has emerged as a field in recent years, and those involved increasingly recognize the need for standards. As a result, members of the Institute of Electrical and Electronics Engineers (IEEE) formed a subcommittee to develop these standards. This paper discusses the ongoing standards development, and associated efforts.
Introduction
The purpose of this paper is to relate the development of the norms of professional practice in the field of Software Engineering and to describe its interaction with the volunteer standards-making process of the Institute of Electrical and Electronics Engineers (IEEE). Towards this end, this article is presented in four sections:
1. Section 1 provides an overview of the environment in which the IEEE is currently producing Software Engineering Standards.
2. Section 2 describes the current thrust of the Software Engineering Standards effort.
3. Section 3 provides an overview of the seminars used to explain these standards and promote their use.
4. Section 4 relates the efforts currently used to avoid inbreeding in the standards-formulation efforts.
Section 1. The IEEE Software Engineering
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Standards are developed by working groups, balloted by the Software Engineering Subcommittee, and approved by the IEEE Standards Board. Recognizing the opportunities to go astray administratively, the orientation is to avoid administrative pitfalls that could delay the approval process. 
B. Working Group Membership
There are tradeoffs in the composition of the working groups. For instance, the goals of the project are to turn out the best product in an expeditious manner and have it approved by a broad consensus. These goals contain inherent conflicts.
One approach to turning out a product in an expeditious manner is to restrict the working group membership in some manner, for instance, to those who have participated by attendance or by providing technical input by letter, etc. The benefit of this approach is that the working group membership can be very efficient in producing a document. The difficulties with this approach are that:
(a) People who can not continually participate, do not provide input when they can; thus the document may not be as good as it could be (b) A broad consensus is not developed as the document evolves; when ballotted by the Balloting Group, therefore, the document receives so many comments that it fails.
(c) Any arbitrary (unfair or nonobjective) restriction of membership is totally against IEEE policy, which seeks the development of a broad consensus. In addition, membership restriction could provide a basis for legal action for "restraint of trade." It is important not only to avoid arbitrary restrictions, but also to avoid actions that could provide a perception of such restrictions.
The approach that is believed better is to make the Working Group as large as possible and to actively encourage new members at all times. The benefits of this approach are that a substantial consensus develops as new inputs challenge old ideas. Also, there is substantial reinforcement of the Working Group's ideas as the old members bring the new ones up to date. The disadvantage to this approach is the increased time spent on the learning curve. One way to overcome this disadvantage is to start formally recording all comments at some time in the cycle, for instance, after the second complete draft. The comments are numbered and the disposition of each recorded together with the reasons why. These comments are attached to the minutes of the meeting. Based on the above, the decision has been made not to restrict working group membership.
C. Balloting Group Membership
To be a member of a Balloting Group requires one of three conditions to be met. Either 1) the person must be a member of the IEEE, 2) the person must be an Affiliate Member of the IEEE Computer Society, or 3) the Chairperson of the SESS can write a special letter to the IEEE Standards Board stating that the person being considered has such a degree of expertise that his or her participation is required. After that request is granted, the person then becomes a member of the Balloting Group.
Representatives from standards-making organizations may also ballot on draft standards. This requires a letter from that organization to the IEEE Standards Board (with copy to the Chairperson of SESS) requesting permission to participate and designating that person as the representative.
D. Processing of Draft Standards
When the working group has completed its efforts, the SESS Chairperson will run the ballot on the draft standard. The SESS Chairperson, in coordination with the Chairperson of the Working Group 1) resolves the comments from the balloting, 2) provides notice to the Balloting Group, and then 3) forwards the draft Standard to the IEEE Standards Board for approval. After approval, the IEEE Standards Board will normally forward the Standard to ANSI for adoption as an ANSI Standard.
Section 2. Extension of the Software Engineering Standards Effort
The overall goals for the SESS have been to help establish the norms of professional practice in the Software Engineering Field by means of the consensus process. Two trends have since been established for this work:
• Tree down from established standards for further development
• Respond to identification of needs by individuals. The standard shows the relationships of these documents to one another as they are developed and to the test process they document. The standard also contains four appendices.
A. Approved Standards
Appendix A of the standard contains examples which are meant to clarify the intent of the document descriptions found in the standard. Some suggestions about implementing and using the standard appear in Appendix B. Appendix C contains references to related test documentation standards. Appendix D contains references to testing-related documents of general interest which are not focused on test documentation.
The fourth Software Engineering Standard to be approved is IEEE Std 828-1983. This Standard is similar in format to the Standard for Quality Assurance Plans but it deals with the more limited subject of Software Configuration Management. The Standard gives requirements for configuration identification, configuration control, configuration status accounting and reporting, and configuration audits and reviews. This provides a means for ensuring the integrity of the software product item as it evolves through the Software Development Cycle.
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The fifth Software Engineering Standard to be approved is IEEE Std 830-1984, IEEE Guide for Software Requirements Specifications. This is issued as a guide because the current consensus on the state-of-the-art is that there is no one recommended way to write a software requirements specification at this time. The second evolution is from Standard to Guide. The view expressed here is that a Standard, defined in the restricted sense, is the first document to be produced, assuming that a consensus exists that such a document can be produced. A Standard should be followed by a Guide or a Recommended Practice. The Guide or Recommended Practice would contain tutorial material, examples, and sage advice --in other words, material not considered appropriate for a Standard. As such, the IEEE Standard for Software Quality Assurance Plans is being followed by a Guide, as is the Standard for Configuration Management Plans.
B. Current Efforts
The last is the evolution from product standard to process standard. It is in this context, for example, that the process standard, the draft Standard on Software Unit Testing, has been initiated from the IEEE Standard on Software Test Documentation.
The second theme has been timeliness. The best standards in the world will not help if they are not provided in a timely manner. As depicted in Table V , the SESS is approaching a figure of three years from project approval to approval of the resulting standard. The third theme has been to recognize the need for underlying structure documents. Initially the IEEE Standard for Software Quality Assurance Plans and the IEEE Standard Glossary of Software Engineering Terminology served that need. To extend a complete structure, the Software Engineering Taxonomy effort has been initiated.
Concurrently with the third theme has been the emphasis of being responsive to the perceived needs of the Software Engineering community. This has led to initiation of specific efforts even though a full set of supporting standards and guides are not in place. These efforts include the draft Guide for Software Reliability Measurement, the draft Guide for Ada as a PDL, and the draft Standard Classification of Software Errors, Faults, and Failures. These are urgently needed and cannot wait for another three or four years until a full infrastructure is available.
Section 3. Software Engineering Standards Seminars
An important part of the Software Engineering Standards process is the acceptance of these standards by the communities of associated professionals. The best standards in the world are of little value if they are not adopted and used by the professional community for which they are aimed.
Since October 1979, the IEEE Standards board has been sponsoring Software Engineering seminars. These seminars are based on the approved standards and serve to provide familiarization and extensions to the particular documents involved. 
Looking Forward
The main motivation behind the creation of these IEEE standards has been to provide recommendations reflecting the current state of the art in the application of engineering principles to Software Engineering. These principles will continue to evolve, and these standards are meant to serve as starting points for further development. For those that are new to Software Engineering, the standards can be an invaluable source of carefully considered advice. For those that are on the leading edge of the field, the standards serve as a baseline against which advances can be communicated and evaluated.
These standards will ultimately define the norm of professional practice in all aspects of software development and maintenance from requirements definition through acceptance testing and beyond. They will be widely employed because they have been arrived at in a open process of professional discussion and debate. At any point in time, they represent the professional consensus on what should be done to produce the type of software our society now depends on.
Section 4. Software Engineering Standards Application Workshops
In any successful effort there is an almost overwhelming temptation to succumb to inertia, to inbreeding of ideas, to complacency. As one step to avoid these traps, a series of Software Engineering Standards Application Workshops (SESAW) have been initiated. Data on these workshops is provided in Table VII . 
